Electrochemical biosensors for DNA hybridization and DNA damage.
Recent trends in the development of DNA biosensors for nucleotide sequence-specific DNA hybridization and for the detection of the DNA damage are briefly reviewed. Changes in the redox signals of base residues in DNA immobilized at the surface of carbon or mercury electrodes can be used as a sign of the damage of DNA bases. Some compounds interacting with DNA can produce their own redox signals on binding to DNA. Covalently closed circular (usually supercoiled) DNA attached to the electrode surface can be used for a sensitive detection of a single break of the DNA sugar-phosphate backbone and for detection of agents cleaving the DNA backbone such as hydroxyl radicals, ionizing radiation, nucleases, etc. Using the peptide nucleic acid in the biosensor recognition layer greatly increased the specificity of the DNA hybridization biosensor making it possible to detect point mutations (single-base mismatches) in DNA.